Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 11-341296 
(43)Date of publication of application : 10.12.1999 



(51)Int.CI. 



H04N 1/60 
G06T 5/00 
H04N 1/46 



(21) Application number: 10-148131 

(22) Date of filing : 28.05.1998 



OOApplicant : SONY CORP 

(72)Inventor : ITO MASAHIKO 
KATO NAOYA 



(54) COLOR AREA CONVERSION METHOD AND COLOR AREA CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform color reproduction between the 
different kinds of devices in an image input/output system by combining the 
color correction of the levels of the one dimension of lightness, the three 
dimensions of the lightness, saturation and a hue and the two dimensions of 
the lightness and the saturation. 

SOLUTION: At the time of dividing the color reproduction area of an input 
system into the four areas of A, B. C and D by a straight line 11 crossing a 
point C*-th on the lightness L*-th provided with the maximum value C*- 
max of the saturation of the color reproduction range of an output system 
and passing through the minimum value L*- min of the lightness and the 
straight line 12 passing through the maximum value L*- max, the color area 
of the input system is defined as an A+B+C area, the color area of the 
output system is defined as an A+B area and D is defined as the area other 
than the input/output systems. In the case of performing correction, after 
performing the one-dimensional correction of a lightness direction by a 
power function, three-dimensional compression for turning the color area of 
the output system to the area A+B is performed in the areas C and D and 
then, the two-dimensional compression/expansion of the area B+C to the 
area B is performed. Thus, even in the case that the color areas of the 
output system and the input system are different, the features of contrast 
or the like of images are preserved at maximum and reproduced. 
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p) tc-o^rte:, W^^-f^Ofi^-CAO, feJfg^ 

}ft*^i-rs 0 fie-^r, combat. ^f^s4 
cMY©«fcK*w-s. 

[0 04 1 ] Xf-7^S4«:teW4e*j8EI!Stt % *r« 
Ca6Knfl0mQS(r» £<D0Mfc£ttfB Ufi 

(DfflB, 3%7cOfiEM(coir»TCDIItqi!«rf9. 
[00421 r 1 ^TttOEEm : J C<D 1 

[0 04 3] COMH*JBft'ri/cftCctt % tnA,htiMO 



20 w©r*i*«iE"r*'iaf*s**. ccDB^e^r^omcD 
«E«:oc»rtt. S8tc^-rj:otc, d*arsftHtt« 

affl-TSCi^Plttr**^ dC-C«^CC, (Kn 
ee) ffliiE-S>#>v (Cairma) IfiiETfflC^*!*^**© 

?:L-_in, tiiEa©9i«*L'jHJt<kUtei*, 
L*_out= (100-L"jnin) x (L"_in/l00) 
+ L * _mi n 

o-i. 3*s&3&#*.6*i. nieErnor 

AHSlrO £ft(Ctt. r©ffi«0. 75-^1 . .0*s»Si 
h«<fcl». ccDi^cc, Xftft'iJ xttiij3?j-t4 xtil 

[0 04 4]ffSI«, XOJr^KSMMI^ffi^rffo 

[0 04 5 ] (X_out) =func (X_in) 

(Y.out) =func (Y_in) 

( Z _out) =func (Z.in) 
CCX\ A_out=func (A^in) « % 

(A^out- Amin_o) / ( Amax_o~ Amin^o) 
= { (A_in- Amin^i) / ( A ma*_i - A mi n_i ) ) " y 
tLXfc&Ztl&M&X&Zo Amax_o, Amin_o. Ama 
50 )c_i. Amin_ite:, -en-etxff ^(DSAfit, M'Mt* \J] 



11 

[0 047] (X_out) " 3 =func ( (X_in) 1/1 ) 
(Y_out) ,/J =func ( (Y_in) *'*) 
(Z.out) 1/J =func ( (Z_in) 1/1 ) 

. [0 04 8] r2X7C<DKM: "Eg • ^K©&i£g!&j 

'Jv* W;^^ *©&$** A^T^-Yxcfe 

0 tc *Jim<D&W&tiit)m<D&.t&j: 0 *> A# t»*MKD 2 

^©ewcc-o^t. 01 iscxsi 2«:ai^©fej?i( 
r. -en-en^r. 

[0 04 9 ] ttfc. Bl*f/^XOftWiA*f'W^ 

ensj: o «> i>«6®««e . w**©e*«r a** 

©fei^i T*B» S <b t » 5 C CCT«2^7ciRIS 

TB. UCjSTJr^K. fe*Bh£— S© 

0£jraiBB©&i£**ttC * _max=Sr^-T £ HJSM L ' _t 
hJb©.£ (C'_th. L'_th> TS^ttg^U -hEHJft 
JR©e?*9IIBB©9!«L' CWR/IMBL- jirin*ii*J|t 1 © 

L - _max*jiS^2©itiS 1 , 5:ffll/»-CA^S©feSll«I 

[0050] cct, ±a5i//c2ffl;^tt > en-enm^ 

m<Om& L ' ©SAffl L • jnaxfe «£ Wft/Jvffl L"_min<Srjl 

SSAffiC'_max?:W-r*BJgfiiL-_th±(D.^ (C*_t 
h. L'.th) iKttlT*-*. 

[0 0 5 1 ] ±JfiL,fc2ttllltt. %.V>2ttm-9XWkt 
CtifiX-ZZ. 

[0 05 2] m\<omm.\ ^a.xC + L'jrin 
#2©jE|ft 1 , = a,XC+ L'_raax 
a,. a,t;fr£n-en2ft»©«*T**). 
a,= (L"_th- L"_min) /C"_th 
a, = (L"_th- L"_max) /C"_th 
T*S. CCT, L*_max. L'.rninte:, *t\*tltiit)& 
©BJ£©**ffi£«/MlT**). C - _wcttl«j»©# 
g©«*ffi. L'jtM*e©&*0MMVfc&. 

[005 3] */c. C'.thtt. 
C-_th=C-jnaxXK 0£K£1) 
TifcesnS^^-^T**. 
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[0054 ] ioT. ±ISA^^©&^(«. ^©.fc^CC 
4#§«<?n*. 
[0055] 

H1©$11|SAR 1 : a^C + L/jrin^ 1 ia,xC + 
L'jnax 

^2©€I1^AR2 : 1 ^a.xC + L'jrin, l^a.x 
C + L " _max 

1 ^a.xc + L'jrin, l£a,x 

C + L'jnax 

^4©«lt|8AR4 : a.xc + L'jiax^ 1 ia,xC + 
L'jirirt 

-e-br. C I E/L'C'hfe£fIflK:g:&;*n/cA;*JfefI 
^©tf^-UHfJ?*-*©^ (L'_in, C'.in) <tL. 
HSI^©*^-®^-^©®* (L'.out. C'.out) 
<t LT. ±8E2iIjia©5!ttC l = L'_1n. c=C'_in£f< 
ALT. «WK>«M*tTS. 

[0 05 6] CCT, m%mm&& 1 ©SSiUcAR 1 T* 
til*, 01 OSD-'Sl 2lCmT£'>iC. ?<0££<Dm, 

L"_out= L"_in 
C"_out= C"_in 

[0057]|:/c, I2©MAR2?*htf, <L'_ 
nrin. 0). (L-_in. C'_in) 6 iffi^iTf*^ 
L < «iRSI*?f ^. C ©iti^±T©A^*J«t^fiB^^ 
©felPBttB©**^*-^^ (L'jn. C'_m) . 

(l-_p. c-_p> tL, mm tomtom* (l/_ 

tmp. C"_tnp) i"<J~-2> £ , 

L'_out= L"_tmp+L"_inx ( L"_p- L"_tnp) / (L 
"_m— L'.tmp) 

C'_out=C'_tmp-C"_inX (C"_p- C"_tmp) / (C 

" jii- C'.tmp) 

£#•5. 

[0 058] */c^3©^AR3T*tl«. (L'jia 
x. 0), (L'.in. C'.in) £iI£fiilSUbT{*5B:£L 
<«4xjffi?rtf 5. C©a^±T©A*S*JckC)ftB^© 
feW^ffiH©^Afil* -en-en (L'_m. C'jn) . (L 
•_P. C'_p) £L. «1HS1 i©^±©ffl€: (L'_tm 
P. C-_tmp) •ttSi, 

L'_out= L"_tmp- L"_"inX ( L"_p- L*_tnp) / (L 
"_m — L"_tjip) 

C'_out=C'_tmp-C"_inX (C"_p- C*_tnp) / (C 
" _m — C " _tmp) 

[0 0 5 9] $6tC. ^4©^AR4T*n(i. (L 
"_th. C'.th) . (L"_in. C'.in) *ii*iti^±T{* 

SgS b < «4Xfil*?T *> . c ©aig±T©A*^*J ckO'tB 
^©ftffMUiOt^Ittftfh (L"_m C'_ 
m) . (L'j). C"_p) «fr*i. 
L*_out= L*_th+L"_inx ( L*_p- L'.th) / (L"_ 



(8) 

13 

m- L"_th) 
(L*_in>L*_th) 

L'_out= L"_th- L"_inX (L"_p- L"_th) / (L"_ 
m- L"_th) 

(L'_in<L'_th) 
L*_out= L"_in 

(L"_in=L-_th) 

C*_out= C*_th-C"_inX (C*_p-C"_th) / (C"_ 
m-C"_th) 

tt£i>. 10 
[0 06 0] JivJ-ZKlcmxte. K4M<tS 
<t5^S^|S]CDS:{b«r/jNS<r-2>C<b*i-Ctr. K=&/Jn<*< 

iS&a^UciSCC&fi&fiiteO. 5gK£l. 

(006 1 ] r 3^7C©HIB : Bjfi . - fefBcDBE 

AE'.^W', #©&3(C^rfeg:£{C«fc^rc<!: 
1fiX*Z>. 20 

[0062] 

[«3 J 

[006 3] CCT, AL*. AC*. b> AH\„tt*ft 
C ©fig A E*.„ 5 1, > ti <fc' 2 o ©fe jtffj CC g# 

[0064] *^Bj©fe^^ffitc*jw4T^=fy x 

Att. CCDji^<Dfe^6C*JW€,3 0(D^ (BJgM. ^ 30 
KS. fetBM) (C-g-^-enS* («&. EEiSl^iif 
•it. ) Srtttt. ^©iT'Sfe^^S/hiift-S.t^^lS] 

S5£r [R£ Ufc^tC. A E*ifi/jNi & S «fc 5 v 

v K > if tlf 5 

[0065] 

[»4] 

40 

[0 0 6-6 ] CC-CffiRffli&Kl. Kc, KhtCO^Ttt 
mtZl*Z> C itCcfc 0 3 JStt©5 *> £©flMR**«l,T 

5-&urft*>i o*;*#< -r-se^c .tor i ^tewsc 

< -f £ C <t «c «fc -> r 2 %5cn«tfiEM(c -&rs < c £ tc U 
£>. Kl£*£< t,Tt,>< iBJg^iS]^. Kc* 

A#< LTt>< <t£g;£r^©EI83i#:*#<&£. $ so 
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/c. Kl, Kc£*#<TSC<t{£«fc«3fe*B£tt.&-<< 

[0 06 7] HS^^ML-rt*. 
KcSKhkKl 

[0068] *»Q1(C JrSt&rtK&K. iai/fcWflKf 

(1) •. Z<%jt<bW&*.Vi\.*. #CK: 2 ^7C©EBfil*?f 
*>. Xtt. 

(2) : 2^7c©Effi*tTtv 'XtC 3 ^7C©EESI*tf 
5. 

c £*«•«<!: bn»s. (i) % ( 2 ) ©feHSffiHitt:o 
O»T0 1 3 ZTclCMitM*™?. CCX\ XJ]Jk<D&.W 

[0069] ft**. *«WUc-rH»-CH:. 

•wa ±ie?& i (omm i , j: <o±-c±&m2<Dm.m i , 
sitae *jj&o>eLnwmt$xBiijm<o&nmimt- 

[0 070] 3-XjzO>EJfoZl7 l», ;>:(c 2ifc7c©JEI8£ 
ff 5±§E ( 1 ) ©fef£^Jg»©;£&«:~H>-C . 0 1 4 SO* 
01 5£#MLTSiBjrr€>. C ©*§•£«. &<D2~?®13 

[0 07 HI1 (oxmt L-tii, 0 1 4 tc?n-r «t 5 

CC. ST. ffittC. DTfiB+J^©^*^ (A + B) 
il//c3^7cEffi*m>. %tcM4( (B + C) 4«1^B 

[0 07 2] f 2©Sfii LTli. 0 1 5tC^-r<fc-5 

•c, sr, ^b. c. Dx-mt>&<D&i£zm®Ato 

/c3^7cBE«*m». 'X*C^im (B + C) ^2^7cfflffS 

[0073] 2^7c©ff^?rtf t». ^(C 3^7C©JIffil* 
^^±SB (2) ©fe«^©^{COt>T. 01 6SO 
01 7ft#J»L/-CBi91-r4. C<Dm^t. ^©2-5©^ 

[0 074] f l©}Siftit,TB, 016lC^-rj;^ 
tC. Sr. fiS^B?r«IJ|!i (B+C) -N2^7cEBffl (i* 
55) ^tCffilcC. D-Cttit>m<D&t%£$m (A 



C9) 
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+ B) £ LfcS^EEISfciT^&fcffll**. 
[0 07 5] m2<Dft&± 0X1*. 0 1 7(CijVr<J:5 
ST. €It^B?r«IiS (B+C) ^2i)v7Lffi8l «* 
Si) *m». ^(C««D-ca*3R©e«*fiH« (A + B 
+ C) tLtc3X7zE.ffiZ'i7'?*&imi.>2>. 

[007 6] iajo/ce^^scctnti. fe^c 
a h " ,b ) •^•n-en^cs*=S:ow/c±•c<Dfe^*ss/J^^ 

e. ^s©2^7c-c^i^sii*^cv -en-en©^?: 

Ittfcf^ ^OfetUc <>«*R«:jfiJflrr S C £ £ ft 
[007 7] L./c*Jo-C. Jbi$Lfcfe*i^&:£?£fc:J:n 20 

<* £ c> /c#m=&sAPfi{c^??-r * c <t a simt 

3 ffl#fvWX©e$* J A;frf r -''WX©fe*lU:9 
CC. Sj«©n> h^X K Hi*®. £(,»-?/dft 

§t*sAKtc«??-r 4ci fttim tuz. 

[0078] 

[#feBj©$bHI] ^±3¥ifflfCt&BJJLfc<fc5K: > *ftQ[JicJ: 30 
Hi;^©fe?f^SEB£A;^©felS3!$Sffl£#P 

^;U©>KiK&XW:{*3S £ fcfeffliE^T 5 C £ 

(C J: "5 . A#^©fell^f6ffi©e£tti;^©felPlSBffl 
©&tcg:»T £ C £ £ L//c©-C. m#s©feiis#A*>i?i 
©•€-ft<fc 0 fc/h? < . ffl*^©feW©fe[t#*5A^S 

[$©=i>h-7Xk Srftffi, £t,>-?/c1#l4£& 40 

^IECC^ff-TSC£*5pJfeg£Ji^. CtUCfcO. DTP 

^oBi^Aai^^^Atctew-ssa^'f-f xfat?cfc o 

[01 ] ^v*?7v-ff—-fi^ (LUT) CC-O^TtaBE 
•$-£0-C*9. l«#fiLUT£&#IiOLUT £©!»{&£ 

[02] &^fif©a i JSf r -^ ; S:CMY^±«:iegL/<: 
JS^£L' a* b-^itCieSO tci§^ £*lt$$b?c0 50 
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■C*<3. (A) *5CMY^ra±«Ci2gl,fciS^. 
(B) *<L'a- b'SPa1±(ciESLfcii^*-en'?'^ 
"f. 

[03] fe^ffi©SM7 r -^**>£tcM^LUT*[ / P 
J&?-££r©&lI£i&B^S:7n-9 L +- htNfcS. 

[04] N 1 ©limited- *£ bT© 6 iIi*£C MY 
£R3±«:iEitL/ciS££ L* a' bS.m±l l CWSS.Ltcm 
£££!£& I,fc0-C*«3. (A) *«CMY^ra±^BEa 
Utcm^Z, (B) *5L-a-b-^±{Ci2Sb/<:Jg^ 

[0 5] N J ©^iiJ>£7 :: -^£0T©6ffl^*5[i© 

[0 6] if'J v F±©L'a-b-*J. #W(l<*ttft:4BS# 
©5 15 £'©4®{*K:A-3T l>S*p£J?a-f £&SI£!8BJJ 

t*0-c *>-&.• 

[07] 7^WX©ii^K<fc&BJg;£fi<Drft©t*iEK: 

-^>i^-cuiBj-r^0f*2> o 

[08] Bjg^|S]©rn*ffliE-r^^K:fflc^n5iia 
Kt*siBj-r*0-c*s. 

(0 9 ] A^©fe«*siti^©fel?E <fc 0 4>Alf^*i^ 
© 2 ^7C©IBS(COt, >T iftBJT -50T * 5 . 

[010] AJ7%0&A**UtfH*<D&4U: 0 fc*£t,»H 
£©2#:rc©J£»C^C>TS»BJTS0r*S. 

[011] tb^©feWA^^©fe^t<fc 0 kA#t>*§ 
^© 2 ^7c©E*|{c o^r^Bjt-?>0-r**. 

[012] mt>m<D&m^7^om<o^mj: <o fcAtt^ 
^© 2 #7c©EE»k: o i, » r sjbj -r 0 -c* -5 . 

[il3)8M- S^S • fetB©3^7cl"<^©Efil£B^ 
S • 5g l K©2^7nU^Jl'©Jifil ; Srffl*^fc-t!-fcfetfiE(C 

ot»-ruiBj-rs0t?*?). 

[014] 3#7C©ffifii£if ofc«K 2^7C©)EiHI*^ 

[015] 3^7c©ffffi*^o/c^{c 2#7C©EE8i£ff 
e>*n;S«:ot>-C3iBJ-r 

[016] 2 -X7£<DE.mZftiM£lC 3 X7t<DE.m*ft 

[017] 2^7C©EJS*?T^ /C«(C 3^7C©HJll4^f 

^.^iltcoorsiBj-r^H-c**. 
[0 18] 7^-^> h->X-f-A?:SiBj-rS0 

[019] 7 r ^-YX7'n7y-i'Jl/?:lttBJ-rS0t , *i. 

[02 0] CG*-2©fe?f3iSSB£-f:>*^* » 
•J>^©feS^liSH*^n^na-- b*fI±tL"* 
fiHC»» b Ttb® L /c*Sm«:^-r 0-C *S . 

[02 1] BJg. etBfc-SttL-C, ^g©**S£T 

e^^tcoursiB^-rs0r*>6. 

[022] fetli-jetCLT. (L*. a", b") = 
(5 0. 0, 0) ©^|S]^ffiSS^f ^Omklt-o^X 
UiBjTS0-C*4. 
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[HI] 



[05) 















b* 
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♦a* 


CMY ) 
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95 
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94 


0 
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16 


93 
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[iw] 
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0 


255 


85 
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100 






0 
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0 


93 


2 


-9 






0 


8 


25S 


76 


13 


90 






0 


16 


0 


92 


5 


-19 






0 


255 255 


41 


19 


-52 






8 


0 


0 


93 


-5 


-2 






255 255 255 


7 


0 


0 






CMY 


0 -128-128 


0 


0 0 


> 0-128-120 


2 


4 2 


0 -128-112 


3 


5 2 


0-128 128 


A 


2 3 


0-120-128 


2 


5 3 


0 -120 128 


5 


2 3 


0 -112-128 


2 


5 4 


0 128 128 


8 


5 4 


3 -128-128 


3 


8 5 


100 128 128 


254 253 252 





(A) 



(B) 



[02] 



-O— O—O—O" 

! t : ! 




: « 



(A) 




(B) 



[03] 
I L«a*b* ) 




L*a*b*#tt;fr 



^JYES S4 

S3 H 4g»c:?t\T<oiifgiifia1 



S5 — f CMYPftgl 
[ CMY ) 



y: 



71 



(A) 



(cs/n s> y 3 ) 




<l.* 3 .aVb> 8 ) 



(c2/n 2 ,y 2 ) 




0-VaVdM 



(L* i, a* j, if i ) 



P: (LV.a*p,^p) 
(B) 



(11) 
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[07] 



[083 



100 



L*_jnin 




L* min 




L # _ln 



# . l,=aiXc+L*_mln 



L*_th 




l 2 =ajX c+LLmax 



C^_th C*_jnax 
<fc£U C!_th = C!_maxXK [const]) 



AR 1 
AR 2 



AR 3 
AR 4 



[Bin 



h=aiXc+L*_mln 



100 



L _th 



L*jnln 




<&£U Cl.th*ClmaxXK [con*t}> 



AR 1 
AR 2 



AR 3 
AR 4 



[010] 

I L*C* h_ln | 
I fflttflfl I 

|_ARjJ HarTI I AR3 I |AR4l 



AR 1 



(Ltjnln .0) 



(Lljnax.O) 



z 



I L*C* h__out| 



12] 



I L*c»h_ml 
1 

1 gSwgi | 



I 



(Llmln .0) 



I Aft 3 | 



(Lljnax , 0) 



| L*C* h_ouTl 



[018] 



(L?_th,C!_th) 

=1 — 



I A » 4 1 



(l_l_th.Ct_th) 

=1 




(12) 
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100 



L«_th 



L*_jnin 




C!_th C!_max 
(fc£U C*_th = CtjmaxXK [conttl) 

««B HI HMD 



i— - c* 

128 



[014] 



I L*C» h_in 1 

I gjijgij I 



I 



| (A + B)>Mp3ajcg« 

* -L_ 



<B + C)£(B) *\ 



I L»C* h_out | 



[015] 



[HI 6] 



I L»C« h_in | 

I Waa I 



T 



(A) ^sagjtffW 



X 



(B) *<B + C) a. 
2*5fcttg 



I 



| L»C» h_out| 



1 



I 



S3 



1 



fare 5 " 1 fwgcH 

—i— 



<B)*(B + C) a. 



I 



(A+B) ^<P3ft5tgfg 



| L»C* h_ouT| 



[017] 



1 9] 



[ L*C* h_tn | 
I 

1 jjjggj | 



X 



|W«B 



I 



(B)£(B+C) a. 



I L»C* h_oJ71 



ltt«D 







(A + B + C) A.<jr) 



RGB 



62 



A 



M CMYK 



feffiB L 4 a* b* 





a**©©* 



